Schistosoma margrebowiei, a member of the S. haematobium group, is primarily a parasite of antelopes, particularly lechwe, Kobus leche kafuensis, and the puku, K. vardoni,'? The morphologic and biologic appearances of S. margrebowiei have been described in detail.>' but little information is available on the pathologic changes produced by this parasite in the definitive hosts. Most lesions occurring during a schistosome infection are caused by eggs produced by female worms. Hence, the severity of infection may vary with the worm burden, duration of infection, and the egglaying capacity of the female worms. In hamsters, S. margrebowiei has the comparatively high rate of egg production of 837 eggs/day/worm,S which gives rise to significant pathologic changes during the course of the infection. The aim of the present study was to describe the pathologic changes in ten mice and hamsters infected with S. margrebowiei and to compare the data with those of other schistosome infections.
S. margrebowiei was isolated from naturally infected Bulinus forskalii and B. scalaris from Lochinvar National Park, Zambia, in May 1978 by V. R. Southgate, G. W. Howard, and the late C. A. Wright. Since the original isolation, the parasite has been passaged through B. natalensis, mice, and hamsters. Ten mice and ten hamsters were each individually exposed to 200 cercariae, and mice and hamsters were euthanatized 2 and 2.5 months post-infection, respectively. Representative samples oflung, liver, spleen, stomach, small and large intestines, and urinary bladder were taken from all the infected animals for histopathologic studies. Organs and tissues were fixed in 3.75% neutral buffered formalin, embedded in paraffin, sectioned at 5 f.tm, and stained with hematoxylin and eosin and periodic acid-Schiff.
Focal pneumonia was seen in II I0 mice and 5/1 0 hamsters. Fibrotic-type granulomas containing viable and dead eggs were found within the lungs of one mouse and three hamsters. Adult female worms were found in pulmonary veins of three hamsters (Fig. I) . In two hamsters, a perivascular inflammatory infiltrate, primarily consisting of eosinophils, was associated with these veins. All the livers showed lesions, which were mostly localized in the portal areas. Changes were comparable in mice and hamsters. Hepatocytes lying adjacent to portal areas were degenerated and/or necrotic. The liver sinusoids were dilated and infiltrated by leukocytes. A strong fibrotic tissue reaction occurred in the area surrounding portally localized multifocal granulomas composed of epithelioid cells and infiltrated by leukocytes. The number of giant cells within the granulomas was moderate. This portal inflammatory and fibrotic tissue reaction, together with the portal bile duct proliferation and the phle- bitis of portal veins, often led to portal bridging. Several portal veins of mice and hamsters contained large thrombi packed with viable and dead eggs (Fig. 2) . The endothelium of these blood vessels was focally damaged and inflamed.
The red pulp of the spleen of 7/10 mice and 6/ I0 hamsters contained large "epithelioid-cell type" granulomas with several eggs (Fig. 3) . Some granulomas were surrounded by fibrotic tissue reaction and were infiltrated by eosinophils. In four mice and two hamsters, severe necrosis of splenic parenchymal structures and damaged and inflamed veins were present. The spleen of three mice and two hamsters had emboli and obstructive lesions focally present within the splenic vascular supply, which resulted in sharply demarcated infarcts. Granulomas were observed in the esophageal type mucosa of the stomach of two mice and in the fundus of one mouse. Adult worms were detected in the serosal veins of the stomach of one hamster. In 8/1 0 small and large intestines of mice, severe lesions were observed. Serosal, submucosal, and mucosal "epithelioid-cell type" fibrotically encapsulated granulomas, containing an extremely high number of eggs, were present. In the subserosal tissue and the interstitium ofthe tunica muscularis, focal perivasculary localized inflammatory cells were found. The serosal granulomas were often large, and in 4/1 0 mice they provoked degeneration and/or necrosis ofsmooth muscle cells of the adjacent tunica muscularis. A variable number of granulomas could be observed in the submucosa, which was moderately to severely infiltrated by eosinophils and lymphocytes. Connective tissue cells and fibers, endothelial, and vascular muscle structures were slightly degenerated and/or necrotic. The muscularis mucosa was focally disrupted and penetrated by eggs, which resulted in pyknosis of nuclei and necrosis of smooth muscle cells of this layer. In the mucosa, the number of fibrotic encapsulated granulomas containing viable and dead eggs, was variable. The lamina propria was infiltrated by many eosinophils and neutrophils. Cryptal and villous degeneration. with superficial erosion or desquamation, could be observed. Viable and dead eggs had penetrated into the lumen at the top of some villi in 2/ I0 mice. Globular leukocytes in cryptal epithelia and "Splendore-Hoeppli" phenomena around eggs could not be detected. In hamsters, the lesions of the small intestines were less pronounced and found only in 4/10 animals. Mucosal and submucosal granulomas were present (Fig. 4) . A moderate number of granulomas and inflammatory, degenerated, and necrotic lesions were present only in the large intestines of 2/1 0 hamsters. Lesions were not observed in the urinary bladders of any experimentally infected mice and hamsters.
The distribution of lesions and the severity of the histopathologic changes with S. margrebowiei are different from those described of experimental infections with S. curassoni, S. haematobium, and S. bovis in mice and hamsters. Southgate and Knowles' found in studies on S. margrebowiei that the vast majority of eggs (80.9%) in hamsters were present in the intestine, as compared with 18.2% in the liver. Apart from the lungs, which contained 0.29%, very few eggs were in other organs. In mice and hamsters infected with S. curassoni. S. bovis, and S. haematobium, the majority of eggs recovered were from the liver, and the remainder mainly occurred in the small intestine and colon. Very small numbers of eggs were recovered from the lungs, bladder, spleen, and uterus.s" The absent or minimal lesions of the intestine in mice infected with S. curassoni, compared with the severe lesions cause by S. margrebowiei infection, may thus be explained by differences in distribution of eggs between the two species. S. margrebowiei also produces more eggs per female worm than does S. haematobium, S. mattheei, S. intercalatum, S. bovis, or S. curassoni."? This productivity must influence the histopathologic changes due to the high number of eggswithin the liver, spleen, and small and large intestines. The histopathologic changes with S. margrebowiei were more pronounced than those described for experimental infections with S. curassoni in mice and hamsters.' The sizes and cell compositions of granulomas varies with species, intensity, and duration of infection, and even with host organ, but the principal factor in variation in granuloma formation is host immune response>" An exceptional finding in four mice and three hamsters euthanatized at 2 and 2.5 months post-infection, respectively, was splenomegaly. These spleens contained large granulomas with many eggs and infarcts in the red pulp. Southgate and Knowles' found only low percentages ofeggs (0.05%) in the spleens of hamsters euthanatized at 30 to 60 days post-infection. In the study reported here, however, hamsters were euthanatized 2.5 months post-infection; thus the extent and severity of chronic disease probably correlates with the intensity and duration of egg production by fertile worm pairs. 5.7 The presence ofa few viable adult female worms in the pulmonary veins of hamsters was unusual. The presence of worms swept into the lung has been described earlier. In addition, mucosal granulomas in the esophageal type mucosa of the stomach of two mice were detected, as were very large thrombi containing many viable and dead eggs within portal and splenic veins.
